
October 1, 1956 

Dear Herman; 

Your letter and note this AM reminded m to take care of commenting on 
Eurahashi's BWJ* I agree that this ought to be publiebed at the presant stags 
of the work, atrd in very marly ite present form. f hove made sane oonments 
on the aa. (in md penrril) wh;tch X a%tmumi%~ here. The mi. ha8 been forwarded 
toDr. &me, who should retmm ittoyou promptly. 

W-3178 fa Cia$- ad can be- oitw aa such. (It was haever, prepared by m?oesing 
with a O&L+ to 8ecure a Cala prototroph, and its gerr,t& background f8 therefore 
3.088 t3lWtd.n than far the BM%bW'8 Of the %309X 8erfe8. POr tbtZ'=80n, -tier 
tho?qht ti 8eti EmOther mpre8e&&im Of this mitation as a check, but.Wthing 
se* to have Q;onre up so far that muld warrant 8uohextmne caution.) Present 
indi0atiOnrS apB that @l2 und Cal8 belong to th@ 8W p8itiOM3ffWt &roup, which 
begins t&( oomoborate the d4&on- enzyme oorresporxieace,[in $art: of/ %3421;. 

The emat referems (as ttmy now sttmi) to Morse et al. 1956s~ at-d b me 
on the enclosed aheet8. h will be in the Ssptmuber is8ue, which is already overdue. 
I should be able t0 send you the page numbers in a couple of days. The 8am citation 
sktmkwx-a* (i.e. f 88qmnce of authOrs# should be made for the r&B'ence 15. 

Commta:XS!ZBE TITLE "Qene ani 8mpe formation ti gala~torse-negative mtants...'! 
3%~ first txa words edd ho seme, and I would delete t%em. Aside frcm rheturical 
WWLb888, Itgem and" is redundant to f%n...mtantsll. 

0-l-P 
Abbreviations: Cal-l-P is confusing. I would urge the following (definitiom 

obvious): 

Flflu Peal UPPGlu UFTCal UPPP (or UTP) . If nothing el8e, the transfer reaction8 
ar8 much mme obvious in this form. 

1 agree Pea&ion 3) 8hOu.ld be called OpiffBr880. !$i.etoricall.y, xkzbma waldennse 
haa oomoted (2) i- (3). 

p. 3 (l&or86 etal. Be mre specific about the mdiuaq I don't describe4 any 
@your01 fmdia in that reference. 1 think you should give mm idea af the 8sPiie of 
th0 p&-8~t'dhS'le,: i.8.) 8i;as of Cultu~ andneightof cm&~ used. Are enzymes (1) 
and (2) adaptive? 

p. Z, %e ixwo ng direct evidence that the CM. loci are involved in biosvnthesis 
of galactokinase unless the word is used La 80 broad a sense as to be almost ~ar~inglsaa 
They 81?9 involved in th8 developrmnt of effective kinaae activity. 

- ‘c^- 
Table 1. QK, emept Ir@-31&2: * no desigmtion for thi.8 lgutaflt, which 

is rmt linked in the sam cluster as the others, has ytst betm publishedV'. 



1 don't understand table 2 at all. Are so- headings atissir~4--- oh, finally I 
SW it. But I thi&itwould be simpler $o write explicitly aofmthinglike the 
followin#r 

aal Bmatant(s)* Totalcrouata 
Extra'Bt imorrporated 

; 
P---- 

3” 
W--$42 

1+2 

fz; 
l+W3l42 
2+W3l42 
4'ff-3l-42 

Thb can be set in doublQ columns and be muoh mre intelligible than you now have 
it. If you want tie keep the prearent gemral fona, I would snggast alternatively 
that you rotate the table @r I wdd omit the - arigm (which are what really had 

confused me) ' 

ckd..... 

+ 1 2 3 4 U-33.42 Activity How =y signifiaantf&gures do 
the aeroea ham? S&x&i you 

+ 3309 write 0.0 or O.OO? 

+ 0 IOU do not state the effect&e 
son8itivity of this procCNiure, 

+ etc 0 i.e., whether the mutanta mat 
+ have less tinen I.$ or .l% or whaterr 

f 0 (if any) of Um amount of ensyme 

+ + 37.6 
uoqared to +: 

l?8 v8ry atueh appreciate the oonaervatire way in nhiah the snetic issues are 
stated hers. 



*HBAd% 
IL:383 

%OW kt your "er&Sy i&Mb8n. First of all, they are not the leaet bit arlmy. 
'he problem is whether the &an8-heWOgeIUSte has a fully negative genotype, or 
om intermediate between the Gal- and ttrs Gal+. wet have very strong w6pioions 
that the lattm ier the ELBSO for ggs= heterogenotio oombinations, but the problem 
ie not moessarily the aens&ivity elf the m&hods. Also Pontecorvo ha8 reported 
one definite aaee of intermediate position effeot in Aspergillus. 

We have in faot been wondering when it would be an m appropriate time to 
needle you into making some quantitative snsymatiu meaeur5nmnta on heterogenotes, 
b0thd.a and trams, for caarparieonwith thoparentmutante and Gal+ (Itie equally 
important to barnwhstbr the afbl-ad the effective trana-heterogsnotee are 
aa efficient ad the wild type). 1 don't think the problem i8 80 muah the aensitivitg 
of the teet as it ia the diffimlty of obtainhe absolub genetic purity of a 
aulture. Any heterogsnote is con8tantJ.y undergoing oron8Ang-over and segregation, 
and thereforewili% CMtafntWm8&l.+ x%mddhm~. ftahouldbs po88ible to keep 
these at a level of, say 0.1 to l.O$ with aareful technique, but the miarobiologiml 
aontrolwill have to aocompalpr the enzymology on each ample. For this reason, I 
thoughtw8 should wait on thi8 problem at 19ast until we had the full quantitative 
data on the exiatingmultures, a8 I arahopm to hearfromKiyoshi. If the quantities 
of cslls involved aru not too large, we might be able to h.nd3.e thy here. Alter- 
native)$, xi# labelled galaatoee it might aimply be po88ible to determine how 
muuh label is incorporated by call.8 growing in itS presence I and pnssitrly this 
would requiFe imaIler amxxh than would othemise be necessary. 

If your preamt aeasy methods, o;P modifioatione of them, can pi& up 0.1 to 
l$ of t&e &%l.+ a&ivity, x don't b3Li8v3 they comtitute 3 l&&kg faotor at the 
present time. 

Now your idea about u8ing phage growth as an index of metabolic activity is 
not a bad one (though ifkaorporation of m @Q&l. should be at least a8 sendtive) 
would you have any trouble ploking up the itmorpomtion of even l/f900 of the bac- 
terial fW8S of c:v- acmpre thfa to the i&diaated 20% growth imremnt equivalent 
for phage). But if ia not entirely ntlsr. Benze~did a very nice study on lactase 
adaptation by this sort of technique, but uaidg T2 or another pm, ZEUiU5h 
Therewould be real ad~antage8 B&using a proper vimlent phage. lambdais not 
lik8ly to induce properly when it8 nutrition is subopt&&. A phags-plating 
.~thod mi&ht be useful if the overall activity of a tr~Yhet.erogenote is such 
+Qat we have to de&de on its homgemity in all the ce?.ls. %tmyown hunch 
is that itplfll be hi&W' (athZi8titl&lO#fhB WB88) 80 thatdirectte6tsWill. 
be feasible. &l~natively, we ~pety be able to develop some genstic tricks to 
prevent ssgregntion. 

Iwill be inPrra8hington in a few week8 for an NSF pm&. Could I eee gou 
th0 evening of Oat. 197 If I don't hem fmm you more d~~ffhitel , X will call 
you during the lunoh hour, a? will wait for your aall (either c 
Lefavre, st ?4SF, or at the Lafayette Hotel. 

J o Dr. Oeorgo 

Y&s sincerely, 

Joshua We&erg 


